TV Pow game 
Rich Olney (May 2020) 


The concept for the "TV POW" application was that a TV station would put the 
Fairchild Channel F game on-air and that someone in the home audience would 
call into the station and trigger the action in the shooting gallery game by saying 
"POW" into the phone. | worked on developing hardware to support the 
concept. | don't recall how the concept came to the game group nor do | recall 
exact dates. | only have 3 memories of working on "TV POW" --- 


a) working on the hardware that would capture the sound from the 
telephone and use it to trigger the game. As part of that | recall 
putting the telephone handset into an acoustic coupler box. 

b) We switched the concept from "TV Bang" to "TV POW" after | started 
work on the interface to the phone line. (Or maybe the original 
concept was "TV Fire" or "TV Shoot"?) The sound of "Bang" 
was not easily detectable whereas "POW" starts with a sharp 
puff of sound for the "P" that was detectable. 

c) there was a trip to a Denver tv station to try out the system. | have 
vague recollections that the telephone interface worked ok. But 
overall the trip was a failure because we couldn't provide a 
decent game picture into the video network of the station. The 
problem is that Channel F output could not be synchronized with 
the master video signal at the station. At that time TV stations 
didn't have frame synchronizing equipment. All sources into 
the TV station had to be able to slave themselves to the 
station's master synchronizing signal. 


| have two documents among my files. 
1) there is patent 4,236,048 whose title is "Electronic device for 
subtracting signals and associated system employing such device". The 
patent was filed in January of 1979 and was granted in November of 1980. 
| was the inventor. The patent describes the hardware that was used to 
couple the game to the telephone. The section in the patent that is titled 
"summary of the invention" describes the TV POW game. A link to an 


online copy of this patent is https://patents.google.com/patent/US4236048 


2) | also have a two sheet note that describes how to convert the RF 
output from a Channel F game into a composite video output. There is no 
date on the sheet and no author; it is my handwriting. One page is rework 
instructions for a system | game that shows what parts to remove and 
change. The second page is the schematic of a video amplifier that was 
added on a bit of perf board. A pdf scan of this note will be sent with 
this document. 


That is the extent of my direct knowledge of the TV POW concept. The 
information that you supplied shows that someone continued working on the 
concept and solved the problem of getting a broadcast quality signal out of the 
Channel F game. The February 1979 date on the bid proposal that you supplied 
suggests that my work on TV POW was late in my time at Fairchild, which ended 
in April of 1978. 


You sent a link to an article titled "TV POWW/!: Earliest televised video game" 
(link is https://retrobitch.wordpress.com/2017/06/16/tv-poww-the-earliest-televised- 
video-game-competition-from-the-70s/ ). The article mentions that the on-air debut 
of TV POW was in Los Angles in October of 1978. 





a) the first clip in the article came from WGN in Chicago that aired in 1979. 
Definitely is using Channel F game. Sometimes there were shots fired 
without any "POW" -- so this may be a case of someone off-stage acting 
as a proxy for the home viewer. 


b) second clip is titled "Ron Harris TV POWWW Los Angles". This clip 
has several instances of game play. The first game play uses a Channel 
F game; the response to the home viewer is good. The second (at 02:20 
on the clip) does NOT uses a Channel F game. Still using the same 
concept of the home viewer shouting "POW". Third instance at 03:50 
uses Channel F. Fourth instance at 04:50 uses Channel F. Next 
instance at 07:28 uses the "other game". Next instance at 09:35 uses 
"other game". Last instance at 11:26 uses Channel F game. 


The "other game" uses sprites to move objects that are built with small 
pixels. The Channel F game did not have pixels that small. This could be 
an Atari game or maybe the Mattel Intellivision game. Interesting that the 
host bounced back and forth between the two games. Maybe the 
telephone interface was not hooked up to the "other game" and they just 
faked the response to the home viewer. 


c) the third clip referenced in the article uses the "other game" for all play 
instances. The game is some sort of space invader game. Still the same 
concept of the viewer at home shouting POW into the telephone. 


d) the fourth clip was made later using clips from earlier broadcasts. It 
shows two Channel F games -- bowling and shooting gallery. The 
narrative with the clip claims that the Mattel Intellivision game was being 
used -- WRONG !!. 


Your email of April 16th included a scan of a bid made by MCL Electronics of 
Santa Clara to M. A. Kempner of Fort Lauderdale. The bid was made in 
February of 1979. Based on the article, this date would have been 
AFTER the debut in 1978 in Los Angles. The bid proposes a TV POW 
game system. The bid proposes a new game system board; it does not 
specify that the game is based on Channel F or Atari or Intellivision. The 
bid does emphasize that it would meet television sync specs -- so it is 
addressing the failure that my work uncovered in Denver. | have no 
knowledge of MCL Electronics. 


There is a wikipedia article that is a good description. It includes a list of stations 
that syndicated the TV POW concept. That list includes a station in Oakland. 


The link is https://en.wikipedia.org/wiki/TV_Powww 


CONCLUSIONS after reviewing the article and the MCL proposal (not based on 
any memories). Someone carried on the work that | started and developed a 
Channel F game that could be shown on broadcast TV. The time sequence fits - 
- | was doing development work in 1978 (or late 1977) and by late in 1978 the 
game was on-air. The article states that the TV POW game concept was 
syndicated to 79 stations and was on the air into the 1980s. | hadn't been aware 
that the concept of TV POW became successful until recently while doing some 
internet searches related to Channel F. 


=S==5============ Some discussions from today (not based particularly on 
memories) 


the Telephone interface 


The interface was looking for a sharp increase in amplitude of the telephone 
signal. There was no voice recognition involved. Any sharp sound would have 
worked. You could have banged two pans together to fire off a shot. 


The patent referenced above ("Electronic device for subtracting signals") 
describes in detail the circuitry that | developed to interface between the 
telephone in the studio and the Channel F game. The handset of the studio 
telephone was placed into an acoustical coupler. The block drawing in Figure 2 
of the patent shows the home telephone, the connecting telephone wire, and the 
studio telephone in the lower left (items 41, 46, and 61). There was an input from 
the studio that was fed by the announcer's microphone and an output that carried 
the home viewer's voice into the studio sound mixing board; these are both 
balanced 600 ohm lines. There was also a local speaker. And lastly there was 
the output to the game -- which was a 600 ohm balanced line that carried a burst 
of 500 hertz tone when "POW" (or other loud sound) was detected. | didn't 
remember that the game output was a tone burst until looking at the patent. The 


advantages of a tone burst is that it could be carried through many feet of 
connecting cable and that it could be AC coupled to avoid problems of different 
ground levels. 


When you look at all the circuitry in the patent, the audio interface looks overly 
complicated. It helps to recall the historical environment. The Bell system was 
not broken up until 1984. In 1978 the phone in your home was owned by Bell 
System. You were not allowed to hook up your own stuff to the phone lines. 
Direct connect modems didn't exist yet; you connected a computer to the phone 
line by placing the telephone handset into an acoustic coupler. The acoustic 
coupler was the starting point for the TV POW telephone interface. 


The telephone is a two wire device. My voice going out from my home travels on 
the same pair of wires as the distant voice of the other party coming back to me. 
When you talk into the phone you will hear your own voice in the earpiece. The 
hybrid coil in the telephone instrument attenuates the sound of your own voice 
in the earpiece. Your voice is not completely muted in your ear; that feedback 
keeps you from talking too loud. But that feedback was a problem for TV pow. 
The complicated circuitry was designed to keep the announcer's voice from 
triggering the video game. 


Today this would all be much simpler, particularly with cell phones where there is 
one path for sending and a separate path for receiving. It could possibly been 
simpler back then too -- if the studio had special phone interconnect equipment 
that separated out the home viewer voice from the studio host voice. Which 
brings us to another aspect of this TV POW work -- there wasn't any interaction 
with TV studios while designing the circuitry. And of course no internet available 
for googling about telephone interfaces. Fairchild was a big company but there 
wasn't a lot of interaction between engineering groups. The electrical hardware 
design team was just Will Alexander and myself with Al Lechner joining later. 
There was no interaction with other groups in Fairchild that might have had 
experience in TV systems. The TV Pow interface team was just me and an 
oscilloscope (| don't recall if Will was still with the team; if he was, he would have 
made suggestions) 


https://en.wikipedia.org/wiki/Acoustic_coupler 


Delay between home viewer and on-air picture 
The article referenced above mentioned a problem with delay in the 
instance of a long distance demonstration. | don't remember any mention 
of delay problems. Likely would not have been a problem for local 
stations with over-the-air broadcasts. Delay would definitely be a problem 
today with all the frame stores that are in the broadcast chain. There is 
delays of a good part of a second with today's cable systems (compared 


to reception off-air). And many seconds of delay if you look at satellite 
linked systems like Directv. 


TO BE WRITEN IN NEXT INSTALLMENT -- 

Later knowledge 
CVS -- time base corrector. Works with VCR 22 line memories. Not 
whole frame. A Frame memory needed for game. About 700 pixels by 
500 lines by 8 bits to store an NTSC 4:3 frame. That would be 640 
memory chips if the memory is 4096 x 1. 


All equipment at broadcast station needed to be tied to master house 
sync. F/C was non standard and not synchronized. Not even interlaced. 


one choice -- get a frame store 

or maybe -- modify sync counters in Channel F to accept an external 
synchronizing input 

or maybe -- what was the circuitry buried inside the custom LSI used in 
system II? Any closer to broadcast standards Capable of 
accepting external trigger? 


TV Pow game -- part Il 
Rich Olney (July 2020) 


The Channel F game was designed to be played on television sets in the homes 
of USA. The video signal was derived from the NTSC standards that were in 
use for broadcast. But the Channel F signal didn't need to exactly match the 
NTSC specifications because the home receivers had some tolerance for non- 
standard signals. Some compromises were made in the Channel F horizontal 
and vertical counting circuits that caused the signal timing to be about 2% faster 
than NTSC standards. The TV sets of the day had horizontal and vertical hold 
controls that would accommodate inputs that will slightly non-standard. 


BUT the POW TV application needed a Channel F signal that could be broadcast 
at the television station. The broadcast station expected that all video sources 
provided precise NTSC signals and that the the video sources could be slaved to 
the station's master house synchronizing signal. 


the ntsc standards specify -- 

e 525 lines at frame rate of 29.97 

e 250+12.5 lines per field = 262.5 lines / field 

e which calculates out to a vertical sync every 16.68 mSec (vs 16.67 for 
exact 60HZ rate) 

e which means 63.55 usec per line 

e which calculates out to a horizontal rate of 15734.27 lines per second 
(15.7 kHz) 


< reference link for ntsc specifications -- https://en.wikipedia.org/wiki/Colorburst > 
< a tutorial on analog tv signals is 


https://www.maximintegrated.com/en/design/technical- 
documents/tutorials/7/734.html > 








Fairchild Channel F game had -- 
e dot clock of 3.5795 / 7/4 = 2.0454 mhz 
horizontal line of 128 dots -- 62.58 us (too fast by 1.6%) 
repeat each horizontal line 4 times 
vertical rate of 65 *4 lines = 260 lines -- 16.27 mS (too fast by 2.5 %) 
no interlace -- vertical sync always at end of horizontal line 


This discrepancy between expected signal and the Channel F signal was the 
cause of the failure that | experienced at the TV station in Denver. The naive 
expectation was that the Channel F signal would work; all of the design attention 
had been on the interface to the telephone line. | don't recall any preliminary 
discussions with the staff at the TV station. 


If you faced this problem TODAY, a solution would not be difficult. Today frame 
stores are common in a broadcast station. A frame store holds an entire frame of 
video and can be used to synchronize external sources. A frame store is a 
device with lots of memory that can serve as a fifo for the video signal. Frames 
stores were not common in 1978; they require lots of memory and powerful 
hardware that can convert analog video signals to digital in real time. Today 
during the newscast there are lots of remote live feeds; you didn't see many of 
those in 1978 because it was too difficult to synchronize the remote signal with 
the requirements inside the TV broadcast station. 


Instead some other solution was needed. After | left Fairchild someone else took 
the project to completion. | don't know how they solved the problem of getting a 
broadcastable game picture. 


After looking at the historical video clips, my hunch is that the Channel F game 
output was displayed on a high end video monitor and a camera at the TV station 
was aimed at the monitor. Effectively the phosphor of the tv monitor became a 
frame store that would iron out some of the discrepancies of the Channel F 
signal. There still would remain the problem of getting the Channel F counters 
synchronized to the vertical retrace of the broadcast station -- otherwise you 
would see a rolling bar of dimness sliding up (down?) the screen. 


| don't recall what approach was attempted in the trial at Denver. My notes on 
modifying the game suggest that the game had been modified to provide a 
composite video output instead of the RF signal. | don't recall if the game output 
was sent to a monitor or directly into the broadcast video mesh. There was 
definitely no synchronizing input applied to the Channel F game. 


ps -- getting a game signal ready for broadcasting today would be a fairly simple 
task. BUT the TV POW concept would not work today because there are so 
many delays in the broadcast path. This is particularly true with cable and 
satellite systems. If you listen to the radio signal while watching the broadcast 
video, you can observe up to a 5 second lag in the tv picture --- long enuf to 
make sucker bets on the baseball game. 


TV Pow game -- part Ill 
Rich Olney (July 2020) 


At the time that | left Fairchild the TV POW concept was not working. | had 
concentrated on getting voice over phone to trigger game and that was working. 
But the bigger problem turned out to be getting a useful picture for broadcasting; 
the TV station could not broadcast the Channel F picture. As | look back on this 
situation (with little actual memories of it) the question arises of why did the 
development work focus on the phone link and ignore the task of getting a 
broadcastable picture. Maybe the answer lies within my limitations as an 
engineer, or maybe it lies within the organization with the Channel F engineering 
team, or maybe it lies within the overall culture of the Fairchild company -- or 
some combination. 


When you see the name Fairchild Channel F, you picture a large organization 
focused on a pioneering effort in video games. The reality was different. The 
electrical engineering team was just 3 people --- Will Alexander, Al Lechner, and 
myself. Will was focused on RF issues; Al was focused on the System II design. 
So the TV Pow work fell into my lap. It wasn't a large team kicking ideas around; 
it was just me. We didn't have engineering meetings where we laid out 
schedules and requirements; just go to it and get it done. And we had a limited 
naive view of broadcast requirements; the Channel F game could be viewed on 
the tv receiver -- we thought that was all that was required. 


| did have some limited broadcast experience. | had spent a summer loading film 
and tape at a local television station in 1967. | needed a first class FCC license 
to do that -- but that didn't mean that | was deep into the technical details of the 
equipment. After | left Fairchild | worked for a series of companies that 
manufactured broadcasting equipment -- but that was afterwards. 


The Fairchild that | remember had small engineering groups that worked in silos 
and didn't have interaction with other groups. That is a simplification as the 
Channel F group interacted with the manufacturing people of Exetron/Fairchild 
and the System II work involved MOS design engineers. There was an 
engineering vacuum for the TV Pow development. We in the Channel F group 
didn't trade ideas with other engineers within Fairchild. There wasn't a library 
waiting to answer questions. And of course no internet where information could 
be searched. Another possible source of information would have been come 
from talking with the broadcast engineers at the TV station -- but | don't recall any 
of such discussions before the abortive trial in Denver. 


This discussion needs a conclusion -- but | don't have one. Someone finished 
the development; it would be interesting to hear that person's memories. It might 


have been Al Lechner; | did some web searching to find him but did not get a 
lead. | don't recall if either Jerry or Marvin were in Denver with me; | don't recall 
meeting Marvin at all. 


